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(54) Commutator of an electric motor 

(57) In a commutator (1 4, 24) of an armature (1 1 ) of 
an electric motor, a plurality of segments (15, 26) are 
arranged on the outer peripheral surface of a commuta- 
tor ring (14a) at equal angular intervals. The segments 
(15, 26) which are in the same phase and oppose with 
180** angular interval are connected through a conduc- 
tive plate (16). Each conductive plate (16) is spaced 
apart a predetermined distance from adjacent ones in 
the axial direction not to short, and molded within the 
commutator ring (14a). Each of brushes (17a - 17d) is 
shaped to have a width which is sufficient to bridge over 
three segments (15, 26). Alternatively, the commutator 
ring may be shaped to have a tapering protrusion part 
(25c) and the same-phase segments (26) may be 
directly connected by a shorting wire (27) along the 
tapering protrusion part (25c). 
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Description 

[0001] The present invention relates an electric 
motor having power supply brushes and a commutator 
of an armature. 

[0002] In conventional direct cun-ent motor having 
power supply brushes, multiple (for instance, four) 
brushes are used to reduce load current for each brush 
when high output is required. It is most desired that two 
same-polarity brushes contact two segments of a com- 
mutator at the same time. 

[0003] It is however difficult in practice to cause the 
two same-polarity brushes to contact the corresponding 
segments at the same time. As a result, the timings of 
contact of the brushes differ. The timing of power supply 
to the armature is imbalanced when current flows in one 
of armature windings. This imbalance will cause fluctu- 
ation in the motor rotation, vibration, unusual noise and 
the like. 

[0004] These fluctuation in the motor rotation, vibra- 
tion and unusual noise arising secondarily will lessen 
response characteristics in operation, cause discomfort 
and the like in the case that the motor is applied, for 
instance, to home appliances and automotive devices 
such as an electric power steering device. 
[0005] In the conventional motor, therefore, the 
windings are shorted by shorting wires between the 
same-phase segments to provide strapping connection. 
This connection reduces the fluctuation in the motor 
rotation, vibration and unusual noise. 
[0006] The conventional strapping connection 
requires a separate special winding process. The wind- 
ing work increases, because each shorting wire is 
wound around a slotted core of an annature. The amria- 
ture and hence the electric motor thus result in high 
cost. Further, the shorting wire would cause undesirable 
influence to the armature in respect of inductance and 
the like, because It is wound a rather long distance. 
[0007] Further, in the armature with the strapping 
connection, the conventional brushes which contact the 
segments of the armature has a nan-ow segment-con- 
tacting surface. The brush has only a width sufficient to 
bridge at most two segments at the same time. As a 
result, the brushes of the same polarity cannot contact 
the same-phase segments at the same time, when the 
interval between the same-polarity brushes varies. This 
results in variations in the contact timing, 
[0008] That is, when one brush contacting a seg- 
ment leaves from one segment and contacts the next 
segment it may happen that the other brush cannot 
contact another segment which follows a segment 
which is in the same phase as the one segment con- 
tacted by the one brush. In this instance, when the one 
segment leaves the one segment and contacts the next 
segment, the voltage applied to from the brush to the 
next segment cannot be absorbed causing sparks and 
noises. This is an impediment to prolong the life of the 
electric motor and to reduce noises. 



[0009] It is therefore an object of the present inven- 
tion to provide an electric motor and a commutator of an 
armature which is capable of reducing motor rotation 
fluctuation, vibrations and noises as well as prolonging 

5 its product life. 

[0010] According to the present invention, each of 
same-phase segments of a commutator is shorted by a 
shorting member, and each power supply brush nor- 
mally contacts at least two segments. The shorting 

10 member may be a conductive plate or wire. As a result, 
even when one power supply brush of a plurality of 
power supply brushes of the same polarity respectively 
contacting the same-phase segments dislocates or 
jumps not to contact one of the segments, the other 

15 power supply brush of the same polarity contacts the 
other same-phase segment without fail. Thus, current 
flows to the one same-phase segment through the 
shorting member. 

[0011] Other objects, features and advantages of 
20 the present invention will become more apparent from 
the following detailed description made with reference 
to the accompanying drawings. In the drawings: 

Fig. 1 is a plan view showing a positional relation- 
25 ship between a commutator and brushes of an 
electric motor according to a first embodiment of 
the present invention; 

Fig. 2 is an enlarged view showing the commutator 

and the brush in the first embodiment: 
30 Figs. 3 A and 3B are sectional views showing the 

commutator in the first embodiment; 

Rg. 4 is a schematic view showing windings and 

shorting plates in the first embodiment; 

Fig. 5 IS a perspective view showing a commutator 
35 according to a second embodiment of the present 

invention; 

Fig. 6 is a sectional view showing the commutator in 
the second embodiment; and 
Rg. 7 is a plan view showing shorting wires in the 
40 second embodiment. 

[0012] The present invention will be described 
hereinunder with reference to embodiments which are 
applied to an electric motor having power supply 
45 brushes. 

(First Embodiment) 

[0013] Referring first to Fig. 1 , an armature 11 of a 
50 direct current motor is comprised of a slotted core 12, a 
rotary shaft 1 3 passing through the slotted core 1 2, and 
a commutator 14 fixed to the rotary shaft 13 at one end 
of the rotary shaft 13. 

[0014] In the commutator 14, a plurality (for 
55 instance, 22) of segments 15 (1st segment SI - 22nd 
segment S2) are disposed at equal angular intervals on 
the outer circumferential periphery of a commutator ring 
14a made of an insulating material. The twenty-two seg- 
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merits 15 comprises segments which oppose with 180** 
angular interval to be in the same phase to each other. 
Each set of two segments 15 in the same phase are 
electrically connected by a conductive plates 16. The 
conductive plate 1 6 is embedded in the commutator ring 
14a as a shorting member. 

[001 5] Specifically, as shown in Fig. 3A, each seg- 
ment 1 5 extends in parallel with the axis of the rotary 
shaft 1 3. The same-phase segments, for instance, the 
1st segment SI and the 12th segment SI 2, are con- 
nected by the conductive plate 16 extending from the 
inside surfaces of the two opposing segments. The con- 
ductive plate 16 is bent in a semi-circular or arcuate 
shape in a manner to bypass the rotary shaft 13. 
[0016] With regard the position of the conductive 
plate 1 6 relative to each segment, as shown in Fig. 3B, 
each conductive plate 16 connecting the same-phase 
segments 15 is displaced from the adjacent plates in the 
axial direction of the rotary shaft 13 so that the plates 
are not shorted. The same-phase segments connected 
by the displaced conductive plates 16 are shaped by 
press-machining a copper plate. The same-phase seg- 
ments connected by the displaced conductive plate 1 6 
are positioned so that the conductive plates 1 6 are not 
shorted. The commutator 14 is formed by molding these 
parts with an insulating resin 14a and 14b. 
[001 7] Four brushes 1 7a - 1 7d are disposed around 
the commutator 14 to slidably contact the segments 15. 
The number of the brushes are the same as that of the 
magnetic poles (four in this embodiment) of the direct 
current motor. Positive-polarity brushes 17a and 17c 
are disposed to slidably contact the same-phase seg- 
ments 15 which are opposing (facing) each other with 
180** angular interval. Negative-polarity brushes 17b 
and 17d are displaced 90** from the positive-polarity 
brushes 1 7a and 1 7c, and disposed to slidably contact 
the same-phase segments 15 which are opposing (fac- 
ing) each other with 1 SO"" angular interval. 
[001 8] Each brush 1 7a - 17d is shaped as shown in 
Fig. 2 to have a brush width W in the direction of sliding 
movement of the segment 1 5. The width W is defined so 
that each brush 17a - 17d bridges and contacts a maxi- 
mum of three segments 15 (22nd, 1st and 2nd seg- 
ments 822, SI and S2) at the same time. 
[0019] With respect to windings on the slotted core 
12 of the armature 1 1 , as shown in Fig. 4, a plurality of 
(two upper and lower layers) windings are wound on the 
slotted core 12 at positions opposing (facing) with ^S0^ 
angular interval. 

[0020] Specifically, as shown in Fig. 4, lower layer 
windings 1 9 and 20 are wound a predetermined number 
of turns (for instance, 10 turns) on the slotted core 12 as 
a lower (first) layer in a tong-a winding shape. In this 
instance, the start terminal of the lower layer winding 1 9 
is connected to one segment 15 (for instance, 1st seg- 
ment 81), and the lower layer winding 19 is extended 
near the rotary shaft 13 while bypassing the same. The 
lower layer winding 19 is wound a predetermined 
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number of turns (for instance, 1 0 turns) around the slot- 
ted core 12 which opposes (faces) the segment 15 (first 
segment SI) with 1 80® angular interval. The lower layer 
winding 19 is extended near the rotary shaft 13 again, 

5 and is connected to another segment 1 5 (2nd segment 
S2) adjacent to the segment 1 5 (1 st segment 81 ). 
[0021] The lower layer windings are wound (cross- 
winding) on the slotted core 12 in order while rotating 
the armature 11. When the segment 15 (12th segment 

10 SI 2) which opposes (faces) the segment 15 (first seg- 
ment 81) with the 180** angular interval and comes to a 
position for winding, the start terminal of a lower layer 
winding 20 is connected to the 12th segment 812 and 
extended near the rotary shaft 13 while bypassing the 

15 same. The lower layer winding 20 is wound a predeter- 
mined number of turns (for instance, 1 0 turns) around 
the slotted core 1 2 (that is, the slotted core on the side 
of the 1st segment 81) which opposes the 12th seg- 
ment SI 2. The lower layer winding 20 is extended near 

20 the rotary shaft 13 again, and is connected to the seg- 
ment 15 (13th segment 813) adjacent to the 12th seg- 
ment SI 2. 

[0022] After the lower layer windings are wound 
around all over the slotted core 12 of the armature 1 1 in 

25 the above sequence, upper layer windings 21 and 22 
are wound around the slotted core 1 2 as the upper layer 
windings in the short-a winding shape. The upper layer 
windings 21 and 22 are wound in the same order as 
winding the lower layer windings 19 and 20. The upper 

30 layer windings 21 and 22 are wound the same number 
of turns (for instance, 10 turns) as the lower layer wind- 
ings 1 9 and 20. 

[0023] That is, the start terminal of the upper layer 
winding 21 is connected to the segment 15 (first seg- 
35 ment 81 ). The upper layer segment 21 is connected to 
the second segment 82, after being wound around the 
slotted core 12 which coaesponds to the 1st segment 
81. 

[0024] The upper layer windings are wound (lap- 

40 winding) in the slotted core 1 2 in order while rotating the 
armature 1 1 in the similar manner. When the segment 
15 (12th segment 812) which opposes (faces) the 1st 
segment 81 with the 180** angular interval and is in the 
same phase comes to a position for winding, the start 

45 terminal of the upper layer winding 22 is connected to 
the 12th segment 812. The upper layer winding 22 is 
wound around the slotted core 12 which corresponds to 
the 12th segment 812. The upper layer winding 22 is 
connected to the segment 15 (13th segment 813). 

50 [0025] The winding operation is completed, when 
the upper layer windings are wound all over the slotted 
core 12 of the armature 1 1 in the above order. 
[0026] The direct current motor and the commutator 
14 according to this embodiment has the following 

55 advantages. 

(1) Each oif the same-phase segments 15 is con- 
nected through the conductive plate 16 in this 
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embodiment. That is, the same-phase segments 15 
are shorted in a strapping connection. 

It may happen in Fig. 1 that any one of the 
brushes (for instance, brush 17a) of the positive- 
polarity brushes 17a, 17c and negative -polarity 5 
brushes 1 7b, 1 7d does not contact the 1 st segment 
SI because of dislocation or jumping. In this 
instance, however, the current flows to the 1st seg- 
ment SI of the same phase through the conductive 
plate 1 6, as long as the opposing brush 1 7c of the io 
same polarity contacts the other opposing 12th 
segment S12. 

Further, the same-phase segments 15 are 
shorted through the conductive plate 16 molded in 
the commutator ring 14a. Thus, no separate wire is 
nor its winding work is required. As a result, the 
voltage drop in the shorting wire and the influence 
of inductance are reduced. Further, the winding 
work and the production cost are reduced. 

(2) Each brush 1 7a - 1 7d is shaped to have a width 20 
W of surface which contacts the segments 15. The 
width W is defined to bridge three segments 15. 
That is, in any instances during rotation of the direct 
cuH'ent motor, each brush 17a - 17d contacts at 
least two segments at the same time. 25 

It may occur that the brushes (for instance, 
positive-polarity brushes 17a and 17c) are dislo- 
cated from each other. However, when one brush 
(for instance, brush 1 7a) leaves the 22nd segment 
S22 and contacts the adjacent 1 st segment SI , the 30 
other brush 1 7c can contact the 12th segment SI 2 
which is in the same phase as the 1st segment 81 
without fail. As a result, lessening of the brush life 
and generation of unusual noise caused by sparks, 
noises and the like can be restricted. Thus, the life 35 
of the direct current motor can be prolonged and 
the noise can be suppressed. 

(3) The upper and lower layer windings 1 9 - 22 are 
wound in two layers on the slotted core 1 2 of the 
armature. Each lower layer winding 19, 20 is wound 40 
in the long-a shape in which each winding is con- 
nected to the segments 15 which oppose each 
other with 180° angular interval. Each upper layer 
winding 21, 22 is wound in the short-a shape in 
which each winding is connected to the segments 45 
15 which oppose each other with 180° angular 
inten/al. That is, the lower layer windings 19, 20 and 
the upper layer windings 21 , 22 are wound on the 
same-polarity and same-phase segments 15 which 
opposes with 180° angular interval in a manner to so 
cross each other. 

Further, each of the windings 19-22 are 
wound the same number of turns. That is, each 
layer winding 19 - 22 is evenly distributed to and 
wound on the segments 15 which are the same in ss 
polarity and in phase. 

[0027] It may occur that the brushes 1 7a - 1 7d con- 



tact the segments 15 at different timings. For instance, 
one of the same-polarity brushes 17a, 17c or same- 
polarity brushes 17b. 17d, for instance, only brush 17a 
or brush 17b, contacts the segment 15 earlier than the 
other. In this instance, the windings 19 - 22 of the upper 
layer and the lower layer respectively wound around the 
slotted core 12 which oppose each other are energized. 
Further, the windings 19 - 22 of the upper layer and the 
lower layer are wound in the same number of turns, that 
is, distributed uniformly or evenly. Thus, even when the 
timing of power supply differs, the induction force gener- 
ated in the windings 19-22 are distributed evenly in a 
direction to cancel each other as a vector (phase). 
[0028] As a result, imbalance of power supply 
caused by variation in the sliding^contact of the brushes 
1 7a - 1 7d with the segments can be reduced. Further, 
the fluctuation in rotation, vibration and unusual noise of 
the motor can be reduced more. 

[0029] Further, the lower layer windings 19 and 20 
are wound in the long-a winding shape. As a result, the 
lower layer windings 1 9 and 20 can be wound densely in 
the radially inner side of the slots. That is, occupancy of 
the windings in the armature 1 1 can be increased. 

(Second Embodiment) 

[0030] A second embodiment is different from the 
electric motor according to the first embodiment only in 
the construction of the commutator. 
[0031] A commutator 24 according to the present 
embodiment has, as shown in Figs. 5 and 6, a central 
cylinder 25 made of an insulating material such as resin 
and a plurality (for instance, 22) of segments 26 affixed 
to the outer periphery of the central cylinder 25. 
[0032] The central cylinder 25 is comprised of a 
large diameter part 25a, a small diameter part 25b and 
a tapering protrusion part 25c formed between the large 
diameter part 25a and the small diameter part 25b. A 
through hole 25d is provided in the center of the central 
cylinder 25. The through hole 25d passes through the 
rotary shaft (not shown). 

[0033] Each segment 26 is comprised of a segment 
body 26a and a riser 26b formed by bending the top end 
of the segment body 26a. The segment 26 is fixed to the 
large diameter part 25a to be generally flush with the 
outer surface of the large diameter part 25a. The seg- 
ment bodies 26a of the segments 26 are arranged on 
the outer periphery of the large diameter part 25a at uni- 
form angular interval. 

[0034] As shown in Figs. 5 and 7, the segments 26 
of the same phase (for instance, the 1st segment SI 
and the 1 2th segment Si 2 which are in the same phase 
and opposing with 1 80° angular interval) is short-con- 
nected by a shorting wire 27 which is arranged as a 
shorting member along the outer surface of the tapering 
protrusion part 25c. That is, the same-phase segments 
26 are shorted by the shorting wires 27 for strapping 
connection. 
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[0035] As a result, the present invention has the fol- 
lowing advantages in addition to the above advantages 
(2) and (3) of the first embodiment. 

(1) The same-phase segments 26 of the commuta- 
tor 24 are directly connected to each other by the 
shorting wires 27 in the strapping connection. That 
is, each shorting wire 27 directly connects the 
same-phase segments 26 without being wound 
around the slotted core 12. 

Compared with the case that, the shorting wire 
is wound around the slotted core of the armature, 
the shorting wire 27 can be connected with ease 
and need not be wound unnecessarily long. Thus, 
any disadvantageous influence on the armature 1 1 
can be reduced with respect to the inductance or 
the like. 

(2) The commutator 24 is formed with the tapering 
protrusion part 25c. The space between the risers 
26b of the adjacent segments 26 is widened due to 
the tapering protrusion part 25c. As a result, wind- 
ings (not shown) which are connected between the 
adjacent risers 26b can be restricted from shorting 
therebetween. The windings thus connected can be 
cut off without being impeded by the adjacent risers 
26b. That is. the winding (inclusive of the shorting 
wire 27) connected to the riser 26b. of the segment 
26 can easily be cut off. 

[0036] The above embodiments may be modified 
as follows. 

[0037] In the first embodiment, the conductive plate 
1 6 should not be limited to the copper plate. It may be 
other metal plates such as a zinc plate, aluminum ailoy 
plate or the like. The same-phase segments 15 and the 
conductive plate 16 may be shaped unitarily from simi- 
lar conductive materials. In the second embodiment, the 
tapering protrusion part 25c formed on the commutator 
24 may be eliminated. 

[0038] In the above first and second embodiments, 
the segments 1 5 and 26 should not be limited to twenty- 
two, but may be other than twenty-two. In the above 
embodiments, four brushes 17a - 17d are anBnged 
around the commutators 14 and 24. The brushes 
should not be limited to four, but six or more brushes 
may be arranged around the commutators 1 4 and 24 as 
long as the number is the same as that of the magnetic 
fields of the direct current motor. The windings on the 
slotted core 1 2 of the armature 1 1 may be wound in four 
or more even-number layers on the slotted core 12. In 
this instance, the windings of each layer are evenly dis- 
tributed and connected for the segments 15 and 26. 
[0039] Furthermore, the present invention may be 
applied to any electric motors having power supply 
brushes other than the direct current motor of the above 
embodiments. 

[0040] In a commutator (1 4. 24) of an armature (11) 
of an electric motor, a plurality of segments (15, 26) are 



an^nged on the outer peripheral surface of a commuta- 
tor ring (14a) at equal angular intervals. The segments 
(15, 26) which are in the same phase and oppose with 
180° angular interval are connected through a conduc- 

5 tive plate (16). Each conductive plate (16) is spaced 
apart a predetermined distance from adjacent ones in 
the axial direction not to short, and molded within the 
commutator ring (14a). Each of brushes (17a - 17d) is 
shaped to have a width which is sufficient to bridge over 

10 three segments (15, 26). Alternatively, the commutator 
ring may be shaped to have a tapering protrusion part 
(25c) and the same-phase segments (26) may be 
directly connected by a shorting wire (27) along the 
tapering protrusion part {25c). 

15 

Claims 

1. An electric motor having power supply brushes 
comprising: 

20 

a commutator (1 4, 24) having a plurality of seg- 
ments (15, 26) disposed in a commutator ring 
(14a): 

plural sets of power supply brushes (1 7a - 1 7d) 
25 held in sliding contact with the plurality of seg- 

ments (15, 26); and 

a shorting member (16, 27) for electrically con- 
necting same-phase segments (15, 26) of the 
plurality of segments (15, 26), 
30 wherein each of the power supply brushes (17a 

- 1 7d) has a segment contact surface width (W) 
sufficient to contact at least two adjacent seg- 
ments (15, 26) at any same time. 

35 2. An electric motor as set forth in claim 1 . wherein: 

the segment contact surface width (W) is suffi- 
cient to bridge at least three adjacent seg- 
ments (15, 26) at any time. 

40 

3. An electric motor as set forth in claim 1 or 2, 
wherein: 

the power supply brushes (1 7a - 1 7d) and mag- 
45 netic poles are same in number. 

4. An electric motor as set forth in claim 1 or 2, 
wherein: 

50 the shorting member (16, 27) includes a con- 

ductive plate (16) connecting the same-phase 
segments (15) to each other; and 
the conductive plate (16) is molded in the com- 
mutator ring (14a) not to short with adjacent 

55 ones. 

5. An electric motor as set forth in claim 1 or 2, 
wherein: 
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the shorting member (16, 27) includes a short- 
ing wire (27) short-connecting the same-phase 
segments (26) to each other; and 
the shorting wire (27) directly short-connects 
the same-phase segments (26). 

6. An electric motor as set forth in claim 5, wherein: 

the commutator (24) is formed with a tapering 
protrusion (25c) convexing in an axial direction; 
and 

the shorting wire (27) extends along the taper- 
ing protrusion {25c) to directly short-connect 
the same-phase segments (26). 

7. An electric motor as set forth in claim 1 or 2, 
wherein: 

windings (19 - 22) of a same phase are wound 
around a same slotted core (12) in a plurality of 
winding layers and connected to the same- 
phase segments (15, 26); and 
the number of turns of the windings (19 - 22) 
are the same among the winding layers. 

8. An electric motor as set forth in claim 7, wherein: 

the winding layers wound around the same 
slotted core (12) includes an upper layer and a 
lower layer; 

lower layer windings (19, 20) are wound in a 
long-a winding shape; 

upper layer windings (21, 22) are wound in a 
short-a winding shape; and 
each of the lower layer windings (1 9, 20) and 
the upper layer windings (21 , 22) is divided into 
the same-phase segments (15, 26) opposing 
each other with 180** Interval in crossing man- 
ner. 

9. An electric motor as set forth in claim 8, wherein: 

the commutator (24) is formed with a tapering 
protrusion (25c) convexing in an axial direction; 
and 

the shorting member (16, 27) includes a short- 
ing wire (27) which extends along the tapering 
protrusion (25c) to directly short-connect the 
same-phase segments (26). 

10. An electric motor having power supply brushes 
comprising: 

a commutator (14, 24) having a plurality of seg- 
ments (15, 26) disposed In a commutator ring 
(14a); 

plural sets of power supply brushes (1 7a - 1 7d) 
held in sliding contact with the plurality of seg- 



ments (15. 26); and 

a shorting member (16, 27) for electrically con- 
necting same-phase segments (1 5, 26) of the 
plurality of segments (15, 26), wherein 
windings (19 - 22) of a same phase are wound 
around a same slotted core (1 2) in a plurality of 
winding layers and connected to the same- 
phase segments (15, 26), 
the number of turns of the windings (19 - 22) 
are the same among the winding layers, 
the shorting member includes a conductive 
plate (16) connecting the same-phase seg- 
ments (15) to each other, and 
the conductive plate (16) is molded in the com- 
mutator ring (14a) not to short with adjacent 
ones. 

11. An electric motor having power supply brushes 
comprising: 

a commutator (14, 24) having a plurality of seg- 
ments (15, 26) disposed in a commutator ring 
(14a); 

plural sets of power supply brushes (1 7a - 1 7d) 
held in sliding contact with the plurality of seg- 
ments (15, 26); and 

a shorting member (16, 27) for electrically con- 
necting same-phase segments (15, 26) of the 
plurality of segments (15, 26), wherein 
windings (19 - 22) of a same phase are wound 
around a same slotted core (12) in a plurality of 
winding layers and connected to the same- 
phase segments (15, 26), 
the number of turns of the windings (19 - 22) 
are the same among the winding layers, 
the shorting member includes a shorting wire 
(27) short-connecting the same-phase seg- 
ments (26) to each other, and 
the shorting wire (27) directly short-connects 
the same-phase segments (26). 

12. An electric motor as set forth in claim 10 or 11. 
wherein: 

the winding layers wound around the same 
slotted core (12) includes an upper layer and a 
lower layer; 

lower layer windings (19, 20) are wound in a 
long-a winding shape; 

upper layer windings (21 , 22) are wound in a 
short-a winding shape; and 
each of the lower layer windings (1 9, 20) and 
the upper layer windings (21 . 22) is divided into 
the same-phase segments (15, 26) opposing 
each other with 180® interval in crossing man- 
ner. 

13. A commutator for an armature comprising: 
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a commutator body (25) including a large diam- 
eter part (25a) and a tapering protrusion part 
(25c) integral with the large diameter part 
(25a); 

a plurality of segments (26) disposed around 5 
an outer peripheral surface of the large diame- 
ter part (25a); and 

a shorting wire (27) extending along the taper- 
ing protrusion part (25c) and directly short-con- 
necting the segments (26) of same phase to io 
each other. 

14. A commutator of an armature comprising; 

a plurality of segments (15) arranged on an is 
outer periphery of a commutator ring (14a); 
and 

a conductive plate (16) connecting same- 
phase segments (15), 

wherein the conductive plate (16) is molded in 20 
the commutator ring (14a) not to short with 
. adjacent conductive plates (16). 

15. A commutator as set forth in claim 14, wherein: 

25 

the conductive plates (16) are arranged in an 
axial direction of the commutator ring (14a). 
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FIG. 3A FIG. 3B 
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FIG. 7 
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(54) Commutator of an electric motor 

(57) In a commutator (1 4, 24) of an armature (11 ) of 
an electric motor a plurality of segments (15, 26) are 
arranged on the outer peripheral surface of a commu- 
tator ring (1 4a) at equal angular intervals. The segments 
(15, 26) which are in the same phase and oppose with 
180** angular interval are connected through a conduc- 
tive plate (16). Each conductive plate (16) is spaced 
apart a predetennined distance from adjacent ones in 
the axial direction not to short, and molded within the 
commutator ring (14a). Each of brushes (17a - 17d) is 
shaped to have a width which is sufficient to bridge over 
three segments (15, 26). Alternatively, the commutator 
ring may be shaped to have a tapering protrusion part 
(25c) and the same-phase segments (26) may be direct- 
ly connected by a shorting wire (27) along the tapering 
protrusion part (25c). 
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